(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 
International Bureau 

(43) International Publication Date 
16 January 2003 (16.01.2003) 




PCT 




(10) International Publication Number 

WO 03/004826 Al 



(51) International Patent Classification 7 : E21B 17/02 

(21) International Application Number: PCT/GB02/03020 

(22) International Filing Date: 1 July 2002 (01.07.2002) 



(25) Filing Language: 

(26) Publication Language: 

(30) Priority Data: 

0116120.7 



English 
English 



30 June 2001 (30.06.2001) GB 



(71) Applicant (for all designated States except US): 
MAXWELL DOWNHOLE TECHNOLOGY LIM- 
ITED [GB/GB] ; 144 North Deeside Road, Peterculter, 
Aberdeen AB14 0UD (GB). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): FRASER, Simon, 
Benedict [GB/GB]; The Firs, 70 Beltie Road, Torphins, 



Aberdeen AB31 4JT (GB). BROWN-KERR, William 
[GB/GB]; 8 Golf Place, Aboyne, Aberdeenshire AB34 
5GA (GB). KNIGHT, John [GB/GB]; Glasbarr, Crathes, 
Banchory, Aberdeenshire (GB). 

(74) Agents: MACDOUGALL, Donald, Carmichael et al.; 
Cruikshank & Fairweather, 19 Royal Exchange Square, 
Glasgow Gl 3AE (GB). 

(81) Designated States (national): AE, AG, AL, AM, AT, AU, 
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, 
CZ, DE, DK, DM, DZ, EC, EE, ES, FI f GB, GD, GE, GH, 
GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, 
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, 
MX, MZ, NO, NZ, OM, PH, PL, PT, RO, RU, SD, SE, SG, 
SI, SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, 
VN, YU, ZA, ZM, ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW), 
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 
European patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE, 

[Continued on next page] 



(54) Title: INSULATING DEVICE AND ASSEMBLY 



00 




^ (57) Abstract: There is disclosed an electrically insulating device in the form of a sleeve (12) for a downhole tool, for electrically 
^* insulating a first threaded electrically conductive member in the form of an anchor sub (1 6) from a second threaded electrically con- 
ductive member in the form of an insulated sub (18). An assembly (10) including the sleeve (12) has particular use in measurement 
Q while drilling (MWD)/logging while drilling (LWD) procedures. In one embodiment, a third member in the form of a threaded 
^ electrically conductive sleeve sub (20) is coupled to the insulated sub by a second sleeve (14), to create an insulated gap between the 
^ anchor and sleeve subs (16, 20). 



BEST AVAILABLE COPY 



WO 03/004826 Al I EI1EI IDIIIII II IIIIII IIIII IIU I [1 1)1 IIIII Hill Hill Illll I1I1I IIII IIIIIQ (III 111! Ill 



ES, H, FR, GB, GR, IE, IT, LU, MC, NL, FT, SE, SK, For two-letter codes and other abbreviations, refer to the "Guid- 

TR), OAPT patent (BF, BJ, CF, CG, CI, CM, G A, GN, GQ, ance Notes on Codes and Abbreviations" appearing at the begin- 

GW, ML, MR, NE, SN, TD, TG). ning of each regular issue of the PCT Gazette. 

Published: 

— with international search report 



WO 03/004826 



PCT/GB02/03020 



1 

INSUIATING DEVICE AND ASSEMBLY 

The present invention relates to an electrically 
insulating device for a downhole tool/ an electrically 
insulated downhole assembly and to a method of electrically 
insulating a member of a downhole assembly. In particular, 
5 the present invention relates to an electrically insulating 

device for a downhole tool, for electrically insulating a 
first conductive member from a second conductive member of 

■ 

the tool. 

Measurement while drilling (MWD) techniques have been 
0 developed in the field of oil and gas well drilling to 
provide accurate information concerning operating 
conditions within an oil/gas borehole and to reduce rig 
down-time . 

Various different approaches have been developed in 
5 this field. The first and simplest is a form' of earth 

signalling, where a length of drill pipe is considered to 

r 

be a "lossy" . coaxial wire extending to surface. This 

method' relies upon the earth having a finite resistance to 

« 

support an . electromagnetic field and consequently, this 
0 method is limited by the particular types of rock in which 
the borehole is drilled. 

A .second approach was developed using the drill pipe 
as a dipole aerial, treating the system as a very low 
frequency (VLF) radio system. Physical constraints, 

■ 

5 particularly the wavelength of the signal compared to the 

■ 

limited space in a borehole, impart severe practical 
difficulties in this approach. 

In the 1970 's, mud-pulse technology was developed, 
which enabled details of a - wide variety of borehole 
0 conditions, such as depth, temperature and pressure to be 
transmitted to surface. However, this method has two' 
significant limitations. Firstly, it relies upon a column 
of fluid and treating this fluid as having a - limited 
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compressibility, otherwise the signal is quickly "damped" 
to extinction. Secondly, the data transmission rate, even 
in relatively incompressible fluids is limited for any 
significant depth of borehole. 
5 Over the last few years, MWD has extended to logging 

whilst drilling (LWD) , where additional sensors are located 
at the bottom of a drill pipe, to measure parameters 
indicative of the rock type being drilled. This has 
created a need for higher data transmission rates, which 

10 cannot be met by mud-pulse telemetry. 

The most significant change in the drilling industry 
in recent years has been the advent of air/foam replacing 
conventional drilling muds in drilling techniques. This 
technique has advantages in particular situations, for 

15 example, where the producing formation is fragile and over- 

pressure from "heavy" fluid columns can cause significant 
damage. Also, this can cause large volumes of the 
expensive drilling mud to. be lost in the formation, which 

9 

then has to be produced out of. the well before oil/gas can 
20 be recovered. 

* 

Accordingly, there has been a return to the earth 
signalling approach where higher data transmission rates 
are obtainable. In this technique, an electromagnetic field 
is generated downhole in a drill string. This requires an 

25 insulated gap to be provided in the string. Current 

techniques include coating a sub with, a thin coating of a 
ceramic material. This method is expensive, and the 
coating itself is costly, difficult to apply, -and 
susceptible to damage, particularly on thread crests, when 

30 the sub is made-up to a tool/string. Also, the coating 

cannot be readily inspected for integrity, and cannot be 
refurbished or easily replaced. 

It is amongst the objects of embodiments of the 
present invention to obviate or mitigate at least one of 

35 the foregoing disadvantages. In particular, it is amongst 
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the objects of embodiments of the present invention to 
provide an electrically insulating device, an improved 
electrically insulated downhole assembly and a 
corresponding method which can be used in improved MWD 
techniques . 

According to a first aspect of the present invention, 
there is provided an electrically insulating device for a 
downhole tool for electrically insulating a first threaded 
electrically conductive member from a second threaded 
electrically conductive member, the insulating device 
having first and second threads corresponding to the 
threads on the first and second electrically conductive 
members, respectively, for coupling the first and second 
electrically conductive members together. 

The present invention is advantageous in that it 
provides a tough, separate insulating device which is 
easily disconnected from the first and second members to 
allow inspection, maintenance and ready replacement. This 
is in contrast with typical known systems where thin 
ceramic coatings are applied to threads of the first and 
second members, which are vulnerable to damage, cannot be 
easily inspected to ascertain whether there has been any 
deterioration in coating integrity, and cannot be replaced 
or refurbished; indeed, often a resin is applied to the 
coating to bond the threads together. 

Preferably, the insulating device is for an 
electromagnetic measurement while drilling (EM-MWD) 
downhole tool. However, it will be understood that the 
device may equally be used in any other downhole situation 
where it is desired to provide an electrically insulated 
joint . 

Preferably also, the electrically insulating device 
further comprises a threaded sleeve, the -inner and outer 
surfaces of the sleeve defining the first and second 
threads of the device. The sleeve may comprise a tapered 
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sleeve, and may include shoulders at opposite ends thereof, 
each shoulder adapted to abut the first and second members 
in use. Furthermore, each shoulder may further comprise 
first and second faces, each of the first and second faces 
5 disposed at an angle with respect to a radius of the 

sleeve. The first and second faces of each shoulder are 
preferably disposed at an angle of up to 5° either side of 
the radius. This is particularly advantageous in that the 
provision of such angled faces may cause the sleeve to 

10 experience enhanced compressive loading in use. Preferably 

also, the first and second threads of the insulating device 
are generally box shaped in cross-section, and the thread 
flanks may be substantially perpendicular to the thread 
axis. Reference to the threads being box shaped are to the 

15 threads being substantially square or rectangular in cross 

section. The thread angle between the thread flanks may be 
between 0° and 10°, and in particular is 10°. This is 
particularly advantageous in that, in use, the insulating 
device experiences compressive forces, and shear forces on 

* 

20 the surfaces of the first and second threads of the device 

are reduced, thereby reducing the likelihood of damage. 
Preferably also, longitudinally adjacent inner and outer 
thread turns of the second member overlap in a radial 
direction. Thus, when the insulating device is made up to 

25 the first and second members, longitudinally adjacent 

thread turns on the first and second members overlap in a 
radial direction. This has the advantage that, in the 
unlikely event of failure of the insulating device, the 
threads on the first and second members overlap and engage, 

30 to prevent separation of the tool. 

The electrically insulating device may be of a 
plastics material, preferably a modified 
Polyetheretherketone (PEEK), such as TECAPEEK GF30 (Trade 
Mark) . Selection of a plastics material is advantageous in 

35 that the device can be easily manufactured, " for example, 
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through an injection moulding process. Selection of a PEEK 
material is further advantageous as such materials exhibit 
strength characteristics, particularly under compression, 
up to that of many metals/metal alloys employed in the 
5 downhole environment. Accordingly, structural integrity is 
not impaired. Also, PEEK resists corrosion by the various 
chemicals to which tools are exposed in the downhole 
environment . 

According to a second aspect of the present invention, 
10 there is provided an electrically insulated downhole 
assembly comprising: 

first, second and third threaded electrically 
conductive members adapted to be coupled together; and 

an electrically insulating assembly including a first 
15 electrically insulating device carrying first and second 
threads corresponding to the threads on the first and 
second electrically conductive members, for coupling the 

* 

first and second electrically conductive members together, 
to electrically insulate the first threaded member from the 

20 third threaded member. 

Preferably, . the electrically insulating assembly 
further comprises a second electrically insulating device 
carrying first and second threads corresponding to the 
threads on the third and second members, for coupling the 

25 second and third electrically conductive members together. 

In air/foam drilling, the short gap provided by the use of 
a single insulating device may be sufficient for insulating 
the downhole assembly, due to the poor conductivity of the 
air/foam. However, with conventional drilling muds, first 

30 and second insulating devices may be required. 

The assembly may be adapted to be run as part of an 
EM-MWD tool on a length of tubing, such as drill tubing or 
the like. The first and third members may comprise 
... _ coupling subs for coupling the assembly to a length of 

35 tubing. Alternatively, the first and third members may 
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form part of a tubing string. The second member may 
comprise a double pin (male) ended sub for coupling the 
first and third members together. Alternatively, the 
second member may comprise a double box (female) ended sub, 
5 or a sub with both pin and box connections at opposite ends 

thereof. 

Preferably, the first and/or second electrically 
insulating devices comprise the device defined above with 
respect to the first aspect of the present invention. 

10 Preferably also; the downhole assembly further 

comprises insulating means for insulating part of the 
second member to prevent short circuiting between the 
second member and the first and third members. The 
insulating means may comprise inner and outer insulating 

15 tubes mounted inside and around the second member, 

respectively. Conveniently, the inner and outer tubes 
comprise composite glass fibre-resin tubes, however, it 
will be appreciated that any other suitable insulating 
material, for example, plastics or other composites, may be 

20 chosen. This is advantageous as the tubes both insulate 

the second member, protect the second member against wear 
in use, for example, through contact with the borehole 
walls, and are readily replaceable. Alternatively or 
additionally, the insulating means may comprise an 
. 25 insulating coating applied to at least part of the inner 

and outer surfaces of a body of the second member. The 
insulating coating may comprise a ceramic based coating; 

* 

ideally the coating is applied by, for example, a gun- 
detonation process to all of the second member except the 

30 threads. 

The first and third members may include shoulders 
having angled faces to exert a compressive force upon the 
first and second insulating devices. The faces may be 
angled with respect to respective radii of the first and 

35 third members. The first and second insulating' devices 
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may include shoulders having cooperating angled faces. The 
faces of the shoulders on the first and third members may 
be at an angle of up to 5° with respect to respective radii 
of the members, and are preferably inclined towards the 
5 first and second insulating devices in use. 

According to a third aspect of the present invention, 
there is provided an insulated sub assembly for a downhole 
tool, the sub assembly comprising: 

an electrically conductive sub having threaded ends; 
10 first and second electrically insulating devices 

coupled to the sub by first threads corresponding to 
threads on the sub, the devices including second threads 
adapted to couple the sub to tubing of the tool, for 
insulating the sub from a remainder of the tool. 
15 Preferably, the sub assembly further comprises 

insulating means for insulating at least part of a body of 
. the sub. The insulating means may comprise inner and outer 
insulating tubes adapted to be mounted inside and around 
the sub. 

20 According to a fourth aspect of the present invention, 

there is provided a method of electrically insulating a 
first electrically conductive threaded member from a second 
electrically conductive threaded member of a downhole 
assembly, the method comprising the steps of: 

25 threadably coupling an electrically insulating device 

to one of the first and second electrically conductive 

threaded members; and 

threadably coupling the electrically insulating device 
to the other one of the first and second electrically 
30 conductive members, to form an . electrically insulating 

coupling between the first and second members. 

There follows a description of embodiments of the 
present invention, by way of example only, with reference 
to the accompanying drawings in which: 
35 Fig . 1 is a schematic, exploded view of " " an 
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electrically insulated downhole assembly in accordance with 
a preferred embodiment of the present invention, including 
two electrically insulating devices; 

Fig. 2A is an enlarged view of the electrically 

insulating device of Fig. 1; 

Fig. 2B is a longitudinal cross-sectional view of the 
electrically insulating device shown in Fig. 2A; 

Fig. 2C is an enlarged view of part of the thread 
profile of the electrically insulating device shown in Fig. 
2B; 

Fig. 3A is an enlarged longitudinal cross-sectional 
view of a box joint of a first member forming part of the 
downhole assembly shown in Fig. 1; 

Fig. 3B is an enlarged view of the thread profile of 

the box joint of Fig. 3A; 

Fig. 4A is an enlarged view of a pin joint of a second 
member forming part of the downhole assembly shown in Fig. 

1; 

Fig. 4B is a longitudinal cross-sectional view of the 
electrically insulating device shown in Fig. 4 A; and 

Fig. 4C is an enlarged view of part of the thread 
profile of the pin joint of Fig. 4A. 

Referring firstly to Fig. 1, there is shown, somewhat 
schematically, an exploded view of an electrically 
insulated downhole assembly in accordance with a preferred 
embodiment of the present invention, indicated generally by 
reference numeral 10. The assembly 10 includes first and 
second electrically insulating devices in the form of 
insulating sleeves 12 and 14, which are shown in more 
detail in Figs. 2A-2C and will be described below. 

The assembly 10 forms part of a MWD/LWD assembly, and 
is run on lengths of drill tubing in a fashion known in the 
art. Generally speaking, the assembly 10 includes a first 
member in the form of an anchor sub 16, a second member in 
the form of an insulated sub 18, "and ~a third member in the 
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form of a sleeve sub 20. All the parts of the assembly 10 
are ideally of non-magnetic materials, to prevent 
interference with sensitive downhole sensors forming part 
of the MWD/LWD package. A preferred material is MONEL 
5 (Trade Mark), a non-magnetic stainless steel, or Beryllium 

Copper (BeCu) ; however, MONEL is preferred for cost 
reasons. The anchor sub 16' and sleeve sub 20 carry 
respective tapered threaded API pin and box connections 
22,24, for coupling the assembly 10 to the drill string 
0 tubing (not shown) . Each of the anchor sub 16, insulated 

sub 18 and sleeve sub 20 are electrically conductive. 

In an EM-MWD system, it is desired to insulate the 
anchor sub 16 from the sleeve sub 20. An electromagnetic 
field is generated by an electrical power source (not 
5 shown) electrically coupled to the sleeve sub 20. The 

field propagates from the sleeve sub 20 to the anchor sub 
16 and through the earth formation, in a fashion known in 
the art. The insulated sub 18 is of a length suited to the 
drilling fluid and prevents short-circuiting between the 
0 sleeve sub 20 and the anchor sub 16 through the drilling 

fluid. In air/foam drilling, the sub 18 may be shorter 
than when using conventional drilling muds which are 
comparatively more conductive. 

The anchor sub 16 and sleeve sub 20 include tapered 
5 box joints 26,28, whilst the sub 18 is double pin-ended, 

having pin joints 30 and 32. The insulating sleeves 12 and 
14 are threaded onto the respective pin joints 30, 32. The 
assembly 10 also includes insulating means in the form of 
inner and outer fibre-glass tubes 34 and 36. The inner 
30 tube 34 is located within the bore 38 of the sub 18, whilst 

the outer tube 36 surrounds the sub 18, and is received 
between a shoulder 40 on anchor sub 16 and an outer sleeve 
42 which is coupled to the sleeve sub 20 by cap-head screws 
(not shown) . These cap-head screws are threaded through 
35 aligned locating apertures 44 and 46 in" the outer sleeve- 42 
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■ 

and sleeve sub 20. Heads of the screws bridge the 
apertures 44, 46 to provide secure engagement. Adjacent 
ends of the outer tube 36 and outer sleeve 42 have a 
matching profile 48,50, which secures the outer tube 36 

against rotation. 

Also, o-rings 52 and 54 on the anchor sub 16 and 
sleeve sub 20 seal the outer insulator tube 36, to prevent 
fluid flow along the insulated sub 18 beneath the outer 
tube 36, which would short-circuit the sub. 

The insulating sleeves 12 and 14, and their 
relationship with the anchor sub 16, insulated sub 18 and 
sleeve sub 20 will now be described in more detail. 

In Fig. 2A, there is shown an enlarged view of the 
electrically insulating sleeve 12. The sleeve 14 is of a 
similar configuration. Fig. 2B is a longitudinal cross- 
section view of the insulating sleeve 12 of Fig. 2A, and 
shows the internal thread profile. The sleeve 12 is of 
general thickness of around 5mm, and has a first, outer 
thread 56 and a second, inner thread 58, these threads 
corresponding to threads on the electrically conductive 
anchor sub 16 and insulating sub 18. The thread profile is 
shown in more detail in the enlarged view of Fig. 2C, and 
it will be noted that the outer and inner threads 56, 58 
are of similar profile. In this embodiment, the threads 
i are generally of box-section where the angle between the 

thread flanks 60 , 62 is 10°, such that each thread flank, is 
at an angle of 5° with respect to a normal to the thread 
axis X. The thread is tapered at a ratio of 1 in 12 
(4.7 636°), the thread pitch is 12mm, and the thread depth 

) from crest to root is 4mm. 

Use of a generally box-section thread is particularly 
advantageous in that this ensures the insulating sleeve 12 
is largely under compression when the assembly 10 is made 
up. Also, the sleeve 12 consists of a modified PEEK 

5 material, typically TECAPEEK GF30, which exhibits material 
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properties similar to many steels, especially under 
compressive loading . 

The sleeve 12 also carries shoulders 64 and 66 (Figs 
2A/2B) at either end thereof. The shoulder 64 includes 
faces 68, 70 which are angled at 5° with respect to a radius 
A of the sleeve 12. In a similar fashion, the shoulder 66 
includes faces 72 and 74 which are angled at 5° with respect 

to, the radius A. 

Fig. 3A shows the box joint 26 on the anchor sub 16 in 
enlarged detail. The joint 26 carries a thread 76, which 
corresponds to the outer thread 56 of the insulating sleeve 
12. The thread profile is shown in the enlarged view of 
Fig. 3B, and it will be noted that the thread 76 is of 
opposite profile to the outer thread 56 on the sleeve 12, 
to cooperate with and engage the sleeve. Also, a shoulder 
face 78 on the sub 16 is angled at 5° with respect to a 
radius B of the anchor sub 16 (Fig. 3A) , and is inclined 
towards the insulating sleeve 12. A second shoulder face 
80 is also provided at an angle of 5° to the radius B and 
similarly inclined to the insulating sleeve 12. 

Thus, when the insulating sleeve 12 is threaded into 
the box 26, shoulder faces 78 and 80 of the anchor sub 16 
abut the corresponding faces 70 and 72 of the sleeve 12. 

Referring to Figs 4A to 4C, Fig. 4A shows the male pin 
i 30 on the insulated sub 18, whilst Fig. 4B is a 

longitudinal cross-sectional view. The male pin 30 carries 
a thread 80 which corresponds to the inner thread 58 of the 
insulating sleeve 12. The thread 80 is shown in the 
enlarged view of Fig. 4C, and is of similar profile to the 
} thread 76 of box 26. Shoulder faces 82 and 84 are angled 

at 5° with respect to a radius C of the insulated sub 18, 
and inclined towards the insulating sleeve 12. In this 
fashion, when the insulating sleeve is threaded onto the 
pin 30, the shoulder faces 82 and 84 on the insulated sub 
5 18 abut the corresponding faces 68 and 74 on the insulating 
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sleeve 12. 

It is the provision of the shoulder faces 78 , 80 and 
82, 8 4 on the anchor sub 16 and insulated sub 18 which 
compress the insulating sleeve 12 when the assembly 10 is 
torqued-up to a desired mating force. 

It will be understood that the insulating sleeve 14 is 
of identical design to the sleeve 12, and mates with the 
box 28 of sleeve sub 20 and pin 32 of insulated sub 18 in 

4 

an identical fashion. 

The assembly 10 is typically made-up by threading the 
first insulating sleeve 12 onto the pin 30 of insulated sub 
18 and the second insulating sleeve 14 onto the pin 32. 
The pin 30 and sleeve 12 are then mated with the box 26 and 
torqued-up. The inner insulator 34 is then located within 

the bore 38, and the outer insulator tube 36 located around 

■ 

the insulated sub 18, abutting the shoulder 40 on anchor 

■ 

sub 16. The sleeve sub 20 is thpn mated with the pin 32 
and insulating sleeve 14 and torqued-up, before the outer 
sleeve 42 is located over the sleeve sub 20, mating the 
profile 50 with profile 48 on outer tube 36. The cap-head 
screws are then located in the aligned apertures 44, 46, to 
lock the sleeve 42 and outer tube 36 in place. The assembly 
10 is then ready to be mated with tubing of the drill 
string. Also, the pitch, taper, depth and profile of the 
threads 56,58 on the sleeves 12,14 are such ' that there is 
an overlap between the threads 7 6 on the anchor sub 16 and 
the threads 80 on the insulated sub 18; and the threads on 
the sleeve sub 20 and the insulated sub 18, respectively. 
This is advantageous in that, in the unlikely event of 
failure of either one of the insulating sleeves 12 or 14, 
the overlap between the threads of these components ensures 
that there is no separation of the parts - 

Various modifications may be made to the foregoing 
within the scope of the present invention. For example, 
5 the electrically insulating sleeve may be ' employed in any 
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downhole or other situation where it is desired to provide 
an electrically insulated joint. The threads on the 
electrically insulating sleeves may be of any desired, 
alternative profile, and the sleeves may of any alternative 
plastics or composite materials which are electrically 
insulating. Equally, the inner and outer insulating tubes 
may of any such alternative materials. The second member 
may comprise box joints at either end thereof, or a pin 
joint at one end and a box joint at the other end thereof ; 
the first and third members may therefore carry appropriate, 
pin/box joints for coupling with the box/pin joints on the 
second member. In situations . where the MWD/LWD package 
does not include sensors which are sensitive to magnetic 
fluctuations, alternative materials may be used for parts 
of the downhole assembly, such as typical, magnetic steels 
used in the downhole environment. 
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CIAIMS 

1. An electrically insulating device for a downhole tool 
for electrically insulating a first threaded electrically 

5 conductive member from a second threaded electrically 
conductive member, the insulating device having first and 
second threads corresponding to the threads on the first 
and second electrically conductive members , respectively, 
for coupling the first and second electrically conductive 
10 members together. 

* 

2. A device as claimed in claim 1, wherein the insulating 
device is for an electromagnetic measurement while drilling 
downhole tool. 

15 

3. A device as claimed in either of claims 1 or 2, 
further comprising a threaded sleeve, the inner and outer 
surfaces of the sleeve defining the first and second 
threads of the device. 

20 

4. A device as claimed in claim 3, wherein the sleeve 
comprises a tapered sleeve including shoulders at opposite 
ends thereof, each shoulder adapted to abut the first and 
second members in use. 

25 

5. A device as claimed in claim 4, wherein each shoulder 
further comprises first and second faces, each of the 
first and second faces disposed at an angle with respect to 

30 a radius of the sleeve. 

6. A device as claimed in any preceding claim, wherein 
the first and second threads of the insulating device are 
generally box shaped in cross-section. 

35 
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7. A device as claimed in claim 6, wherein the thread 
flanks are substantially perpendicular to the thread axis: 

8. A device as claimed in claim 6, wherein the thread 
5 angle between the thread flanks is between 0° and 10°. 

9. A device as claimed in any preceding claim, wherein 
the electrically insulating device is of a plastics 
material . 

10 

10. A device as claimed in claim 9, wherein the 
electrically insulating device is of a modified 
Polyetherether ketone (PEEK) . 

15 11. An electrically insulated downhole assembly 

comprising: 

first , second and third threaded electrically 
conductive members adapted to be coupled together; and 

an electrically insulating assembly including a first 
20 electrically insulating device carrying first and second 

threads corresponding to the threads on the first and 
second electrically conductive members, for coupling the 
first and second electrically conductive members together, 
to electrically insulate the first threaded member from the 
25 third threaded member. 

12. An assembly as claimed in claim 11, further comprising 
a second electrically insulating device carrying first and 
second threads corresponding to the threads on the third 

30 and second members, for coupling the second and third 
electrically conductive members together. 

13. An assembly as claimed in either of claims 11 or 12, 
.1 wherein the assembly is adapted to be run as part of an 

35 electromagnetic measurement while drilling tool. 
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14. An assembly as claimed in any one of claims 11 to 13, 
wherein the first and third members comprise coupling subs 
for coupling the assembly to a length of tubing. 

15. An assembly as claimed in any one of claims 11 to 13, 
wherein the first and third members form part of a tubing 
string. 

16- An assembly as claimed in any one of claims 11 to 15, 
wherein the second member comprises a double pin ended sub 
for coupling the first and third members together. 

17. An assembly as claimed in any one of claims 11 to 16, 
further comprising insulating means for insulating part of 
the second member to prevent short circuiting between the 
second member and the first and third members. 

18. An assembly as claimed in claim 17, wherein the 
insulating means comprises inner and outer insulating tubes 
mounted inside and around the second member, respectively. 

19. An assembly as claimed in claim 17 or 18, wherein the 
insulating means comprises an insulating coating applied to 
at least part of the inner and outer surfaces of the second 
member. 

20. An assembly as claimed in any one of claims 11 to 19, 

« 

wherein the first and third members include shoulders 
having angled faces to exert a compressive force upon the 
first and second insulating devices, in use. 

21. An assembly as claimed in claim 20, wherein the faces 
are angled with respect to respective radii of the first 
and third members. 
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22. An assembly as claimed in either of claims 20 or 21 , 
wherein the faces of the shoulders on the first and third 
members are inclined towards the first and second 
insulating devices, in use. 

5 

23. An assembly as claimed in any one of claims 20 to 22, 
wherein the first and second insulating devices include 
shoulders having cooperating angled faces. 

10 24 . An insulated sub assembly for a downhole tool, the sub 
assembly comprising: 

an electrically conductive sub having threaded ends; 
first and second electrically insulating devices 
coupled to the sub by first threads corresponding to 
15 threads on the sub, the devices including second threads 
adapted to couple the sub to tubing of the downhole tool, 
for insulating the sub from a remainder of the downhole 
tool . 

20. 25. An assembly as claimed in claim 24, further comprising 
insulating means for insulating at least part of a body of 
the sub. 

26. An assembly as claimed in claim 25, wherein' the 
25 insulating' means comprises inner and outer insulating tubes 

adapted to be mounted inside and around the sub. 

4 

It 

27. A method of electrically insulating a first 
electrically conductive threaded member from a second 

30 electrically conductive threaded member of a downhole 
assembly, the method comprising the steps of.: 

threadably coupling an electrically insulating device 
to one of the first and second electrically conductive 
threaded members; and 

• * 

35 threadably coupling the electrically insulating device 
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to the other one of the first and second electrically 
conductive members, to form an electrically insulating 
coupling between the first and second members. 
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